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S. 3-8- <y.lV #*l-g- "fles^ 71^-21 §\3. 7flM.E. 

£4r:^ 12] *h& 71^-21 «!iB q-Eflfl^ 

JE 5*r £ 42) A- A oil nj-g- ^.S. 

£ 6a ^^1 6d*r 1H32M1 121 -^aHo)] 14=. ^cfl e ^ 7 l#2l ^12: afls -g-^21 ^0.3. £.AlsHr ^ 

S.. 

£7aS 7bT=r £ *1 12] ^AHH tc^ ^ nfle^ 7)^2] ^o]m ^-?-2] ^ ^^SW 2) 

?!• 

SL 8a vfl^l 8b*r U-^2] 121 ^aHH| ufe nfles^ 7 |#o} SEfl o) ^>-?-2l ^ -g-^ ^^Sf7l 

SL 9^ £ »1 2 ^AHHl uj-# nfle^ 7 |#2] ^ifl^- Sg^S. 

£ 10a ^ lOb^r ^ £. 90] $ |#Ai B - B ^ *J ^cHi C - C <Hl 4^ 

£ 11a ^ llbT- 21 ^1 121 ^aH1^| tr}-= 5.5. nfls^^ 7]^ ^3. ^ ^ ^o.^. £Al§>^ 

£. 

.£ 12a ^ 12b*r £ llbol^2l -S^lsHr 

* £-321 ^ ^-ii cfleV ^21 -g^* 

1 : -frel 71^2 : 7fl°lS ^ 

3 : ^-S- ^^"4 : TlHe 

5 : ^-£^1^6 : efltl ^ 

7 : ^8 : ^J:^ 

9 : sg^-^lO : ^^-Mr 

17 : ^-1 #-3- 

^•i^21 >a-^]tb 

tf *1 ^«Rr 71 # $ n ^- oj:*] B}] 71 £ 
t^2l ««> 

^"S-a- °Jj^ cl^elH *}-g-£l£r 7l^-o)l ^0.5.. #*1, Al^^^- 2l*fl ul^o]^ 

°fl = ^^ 71^-34 -L ^12: Wj-ttjo,] ^- ? V 5jo| r}. 
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q4 t\±*Ho] ^l^TFT^r q*«*|-7} 7l*«Hl 7}2l 44«4vfl<4|A1 31^3V7l nflS-^ TN^ «I3 ^-felH 

«I3 cl^l-Eflol ^-Al^ 7>AlZ^s.^^- ^j-aI?!^ ^osAj, -^711*8 >fl 5-5052475.^1^1, IPS (In- Plane -S 
witchlngSl <$°], ©l^IPSel- clil-eflol #*1S ^l?l-8]-^cf. 

IPS ^ ^*efi°l * 7flsi #^o] ? v *8^sl<H SSU. 7)Wr*sH Wa*}7) fltifl 

°1 ¥ 3^>°H ^ 0 J-°1 «7>«C|-. 3. 71^3+ ^5fj-§- ^1*V SI q% &Z}7\ t**«1*. o) « 0 V^o)| 

*\. "?17>€ «fl. ^>2l 71^ ^ajo] S ^o)l^ ^cfl A^S^l 6\r£ o]^s ^ISB. 7>A]^o] 

^ °-^2l ##^21 ^Jfrfe 3]-7l nfl-g-oll, Cl^l-eflol ^]2l 7>Al^g- g<H*|7fl 

¥ 7fl2l ^^-Ol sVul-21 7l#^M Sife" IPS Al^^o^ PflS^i^ Cl^eflo] 0 >Eflo,l 7l#^ 

^. 

°1 IPS z-1^^21 TFT nl^ElH ^x}^ s. l^ £ 2<Hl^ £A]^ ^ Qo] S. 1-gr £ 22} D-D 3* 

-fAj, 3flS 7fl°ljs *R-(62) *l- ■?* #^-(63)°l -frel 7l#(61)#°fl ^^€^. 3.e)jx, 

^l^ol^l TlWH ^^#(64)<>1 <»1# 3^-* b^KE^ oil- Aj-ofl ^^^cf. Tflole #q-(62) ^HH. « 

^#(64)A|oil tiKE*fl <^ o^( 65 )ol ^A^slol E^jXl-fiEl^ ^^o^ 7l^*_Vt}-. 

«£**(85)-fr i= 31*1^1 2} ^-a^o^o} 71^-1- flSfl Tflole *i<?§^(64)°il t^^i*. 

3.^-0.5. ol^o^^l e^o] ^^(66)34 i>x ^^-(67) ol ^£Sfl ^(65)£l ^#SV£^ ^^^1^. Zie^Jl Aje} 

S. 2<H|A-1 SAlsfe tiVs}- ^-ol, ^^(67)21 ^Aio.S.Al2| ^^(77)4 "g-^ wflAi(263)2l ^#AiCL3.Ai£q ^ 

^^-(63)21 A>C>H ^-t^o] Ufl^l^r^. Aj-7121- ^-O] ^ jfj^ol nfl E efls Bfl ^s| fe .^ DflE^^ 

71^-21 S^ollAi, <gEl-<y^E#(70)ol ^Ajs]j li ol <£*\<&^%{70)S\ ^°>^£l^cl-. 

-fM 71^(61)4 Cfl^3>fe Cfl* 71 #(161) 2} ifl^-a^oll, cgaJ-oJolE^^o, I70)ol A^S o^iLJE^- ^91^. 
H#(170) °1 o>^S|al. S^#(71)ol a4°Hl 5fl^)xl£S. u>^i}. 

-B-el 7l#(61, 161)21 <q^- S^oflAl, ^^-71(74, 1 74) 7> 21-21-^^^14. 

^^El^(72)# ^H.#(73)ol tiVtEs)! <g^ (65) o. s ol=-o^^l ej-^-E Qx] ^ o)«fl n <g c>l BflAl 

sl£^ ^^€^-. 

cH* 7 |#(161)^^ 3 gEl#(72)ol 3H35L#(73H 21^ 71^(161)^1 ^^^1 Jl. £?> <M^°J^S# (170)^1 

^€^#(72)34 ^^#(73)^ofl ^A^sjol oH^- Hj^-sVfe f£f $>&c}. 

Aj-7l2> $ol ^-a^ ^ nfle^^ ojj^ cl^illol^sHlAi, ofl^ 2:Aj#o)l ^^ 7 > ?j7>S)jq nfl, S. 22) 

:E°11A1 £Alsl-*ol t oj.^ <a*ai?l ^^EflsL JEA]^ «5n^ ^(171)21- ^o] H ^o. S ne)j7 
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&*}^ ^3**rS] ^)2) « 0 V%t3if ^1^(77)4 ^(63) A r °W 343 ^ tg-$ 

A>o)2) z}-o) 45° 01^90° d)dVo1 s)£.a- «ti<g=^c)-. 

$W &x\9\ ufl^ *tf-#,g- i ioflAi «Vs^ g-o] -fte) 7l#(61)2) sgeg^l ^l^t}. ^ £-742) 



^HH, 7))o)E ^^(62)^] ^-a-o] «?]7>£1<H ^ e^^^^( XFT ) 7 |. Jg ufl, ^°J-^- i± 3^(67)34 5)^ # 
^(77)°ll <?}7r=U. 3^(77)4 ^^-(63) A>oHl ^^) 7 > -fKE^i}. <>1 ^?fl<Hl 2)=)), °Jj^ £-74(171)21 «fl 
* tffrfr 3 313 tftfSr C| 7>7>flX|3E^ £<^51. n ^4 ojj^ §.*}(271)2) Hflfcol <a*l#t4. o) £* r fe 3)-f 

^^•(77)4 ^ 3^(63) 4°H ^3 33121 ft* 3 * -3*0 ^2) zHW €^7l(74. 174)2] 

«*7l ^7> WH*H4| 2l«fl, ^-4^ ^7l 7|^€ °J] 3 -g-^^^ll 2) Sfl ^ Xl^. 



^•71 7l#€ IPS Al^^o] ^ oflE^i^ ob^ t^^eflo] ^HM, ^^-(77)3^ -g-f- #^(63) Afc-H 

°1€ 7V*m ijJ-qM ufl, flsSJ «l3Hr ^JL, 7>A)Z)- J=-^°l A^S) 71)^5)^ Jl^s. ^-tj., 

^M". -tf 7 ) -tf^ IPS Al^Sl oHjg Cl^Eflo] #*li=. ^ nf|JM^ 71^-oflAi #*) s>7H) -#<££) i=. 

a><4 ^o) a|7] s.^o)i o)^- §^(|^3E. ?}-fe-t4. 

^, IPS Al^6)l>H, 6]7>^ ^Tfl »Jh<8=34 «2} 1=57). m o V^o) I}= i*Hr^ nfl-g-6)), ^Hflofl g£| A)~g-£ TN A)^^ 

*h ^=ioi sa^. s*k ^ ci <s7i ^«n, bhai^ sm 

^^M-. HB-ti^l 3- =1- HB^H^ ^ = s l fl*. TFT ^ a^6£ «?lav <a5l-?l^e ^ t }7\ t^sV 

5J<>1 

ti|-^-a- S^3>7l ^gflAife, a oJ|^ £^HI (aligning force)* 7>S>7l ^SflAi 

oln> ;HeH 2lSfl t^E)- 2:^^21 S^l^ g a>S] ^ ^<»1) A>-§-£l^ Aj^ =^<q. a>6] 2] ^-3-42] 3L7H1 

5dfe a?^ ^ 5a^. *>AloV, A>o}^ ^ z^*. #v}s\ji, A>ol2] A^o]a^^ 

"1 a^^2] s>ols. 9jsfl, «»^2) ^el-y^E S^-^ol *e^xl7)l £t}. "gej-olDiE^^ ^^ol aJ-THM- .ii^o) 

AlnV, £ 12] ^.toll £ a1^ ^-o], ^^-34 ^q-oi|| 2] iff) aJa^£)^ iL^^o] ^^o] <g a)-0]n1 e.^o^ a 

^2) >i^* ^A^SVJI, ^^-6)1 S|^. ^^o] a o|b>7> o]^ 7 ] <g ^ b ^ <$<$o) 

7|#^j 

# ^2] S-a} o. o)S- A>ol2] i.ol*>om 3. ^ 74312) ^o) 5>olo)) 2] gfl ^s)^ ^ofl 21^- 

^.S ^lSl-Ji, 2>^2) <^n> ^e]» ^ Si7)l Sfe IPS A)^^2) uflEg)^ 7)^.3). 3 pH]2: #>?j-§r 

>l**r& 5°14. 
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#r lM*l 121 °oMH O}-^ TT^ flo^, 21- ±7.}?} tfl-g-Sj-fe. 

Xl°li= ^33) 7l^H S^^U, HWM ^3 rfcT^ 7)^0)1 

4^21 ^€ ^ ^-8- £^ 71 ^S€4. 

^<a <5§«*a- 33*1-71 «i€ 3^-4 7i^>o)i ^su, xhj= ^^3+ ^ ni^svi 

^ ^.Ji^ol i^^j «1€ 3^H1 $^€4. 

3 ?BH3 o].f.o}3 ^ig-^o) Ji;MHH $4J3r*. 

•#7l H^W, TflolM ^34. 3^ 7flo]e ^^#0.51 a^S] H, ^ 3^£" TflolH $ 

334- 

3321 XI 2 °^ofl ofle^ 7 13. XH S 3^. H 3^8- XWe ^ #3 ^o] a ^.^#0^. o] 

-t-<H3 ^#(lanlmated layer) °1 -g-ff- 3^3"2l 3^3 tr}-e_ |o]^^ 3^3 aV^Xlf-^-S. 3 € 3#£r 

3#o.5L-?-El ic#3 7l^^l ^333". 

333 o^ofl ^ar^ ^#0. ^o] ^ o^oflAi 33 7fl^ 33* ^3 ^3. 

333 -Mfe 3i=L3 ^r3°U, 3333J=#-8- 333-^°ll 333*r 33 33333. 

¥r 33<*ll 3-§-3, 33** 33 °ll 33 3^3 TT* '»I?1i 333 31333* 3 S*-^^ °Jj^ 

33 337} 3333- 

3*°3-, -g- 3^3 *)1 121 333 3-E BflEg^ 7133 X12: 33°I13, TflolM 3^-0.3. SE?> 7l ^-3*r X13 e 

«U33 ; ?-S- afl^^l 333°ll ^A^^r4. 

laH/Ho] c^^slcH ^^^^ =e fl oi #^-0.3. 7l^s>t^. 

4ii «fl^d3i. s.Efl<?i n->d, ^ «V£sfl#^ sqM.si-s.-s. xi 22I ^^^^1 ^^s] ji. ^1 2 ^-gf^Hl ^1 3s] ^^^01 ^ 

XI 2 *!<S#2] ^>4^-8- 400nm Jfl-^ nfl 90% \i ^3 
4. 

-M- ^21 XI 22] <?MH ^ "E?ii 7}&2) X12: Wo'-'a 0 )!^, Xl^lS wfl^a)- ^-S- BH^ol ^, 1 $04 

#3^ Tflol^ aflAia}. uflAloil ^tfla. SI^sIji, 3^,^111 *i<S#34 «V£Sfl^o.s. t 1 
S Xl^# ^^Sl-71 ?lsll ifl^Sl- €4. 
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ft 1^21 x) 32i °cMH] 4* °fls^i 7)^-21 ^ a Tins nfl-ti4 «H4i2i zj- si--?- 

X?!ft tf*HM-*fc* oi<qsl ^^21 ^ i *i?J4Hl o} Sfl sq^cf. 

ft <y^2i *)i 4 °<HH «W nflae^ 7l*fiJ ^li^f, ^l* ia^, in.*, «sle1 

ft *1 521 ?ttHl ^ °flM^^ 7l#2l 7$3l w^ofl flo^, TflolE Ufl^oj ^j.^ c^o] Ufl ^)^ 

ft AV7i °cMH) t^=^, zv#^ «^*lfe «>a« ^sqol sIji, » 3 /i<3#ft ^^J^sf-oicf. 

tt<84 ^ $ *)--§- 

S. 5-1- ^3>'S, TflolH ^^-(2)4 3^(3) ft ftel 7l^r(l)ofl fl^ai, t1HH. ^<S#(4)°1 «lti slftsKE. 

?! 3^- (6) ft -g- g^ft)* ^-sll a>£^|#(5)34 zj-zj- g:g£|of Sl^. ±± ^^(7)^ H?fl?l 

6) A>oH^ -g- -e^H^ft ^l^I^Jl. 



^^(7)4 ^£^1 <^ (5) % H.5fl<?1 ^^-(6)3+ aVi^l <8«* (5) a>oH]o> ^ -g- ^^_%^}s\X\ Q£-)o] 
<8^3*r =f-2i7\ a*K «fi-JE*ll ^^(5)21 <3ft3.-M, MV^^l <3<3(5)o.;sL sKe^tA -g- ^JMft§- <fl 

3)«-<L:sL*) q§^sq*r *ll\ift# s^-sV^, ^^(8)«1 slft-E^- ^^SlJl, *1&S*#(9)°1 *lft*> 

£ *V <a^^S.#<10)ol 3^ft cl-g- <g3K!fcS.4MI rfl*V ^ft 



^^#(9)21 *112: «o V ^°il^. a.sel-(8)ol TFl^ Sfl^ftl- slftsV^s. ^a^5) 7 1 ^^-ofl, c^o] ^(t^jsq 

^1 ^#)2l ^.3l5l-(8), = efl?1 yfl^CEAlSl*! ^-g-), ^Eflo] ^^-(6) ^ dii ^^-(7)ft 21ft ^71 Al^ ^31- oj^i) 
7] 4H=fl 7fl^^ 5fl^. ^2fl°llfe. i^iL^- ^1^21 Sfl^liS?} i^Bl-(8)* ^^5>J1 51131, ^-7>ft2l 7 fl 

^7> ss.el^3.Efljrl ^-^^ AV-g-sH ^^s)^, ^. s-ellti «fl^l€ Jii^(8)..<>l 7fl^€^. ^el^, 

^iL^ ^^lfe Jlft2l ^^o)l7.i ^711 ^-ft ft^^* a.o]7l «fl*<Hl, tit ^lfe cl^#eflol ^21 sg^Sl-# 

a>^^ ^ n+el-Ai ir.a.^ ^^l^lS. ?> 5fl^l^m7> ;4|>|£|a]oftV *kcl-. tflAl. ft-*^^Alfe o>3^ - 

<M7fl2] ^^o,] AV-g-SVcf. 



ol o}3l ^1tJ121 ^1^ iS.eli;a2flllHl 21*11 ic^-. ^Slul, ^^ol 7 fl^€ 1^7} ^fe ft ft2l' *}3_ 



cf-g-OLS., 5. 7a H SL 7bQ £ 8a ^ S 8b«il^ £Al^-£o], o] ^1^21 ?V 3g ( 9 ) ^- 

<^ a.J:el-(8)ol 7fl^ ^, 230TC«fl<H °>3^ ^-i-cK zleI Jl, ol n ^aflS>«i TFT21- ^Efl?] 

6d)2l s.^- q-Bl-Hlfe IL^. HlJl^-i- ^ W«1-7l ?1*V sg^-^(9)^.S.A-l A>^cl-. o} 3 | ^^lsl ft 
*3L1t7] ^21 SS.5flAl^M7> ol.j3.ifl ^121 fl-*^s ^>-§-si^ ^ft. <4£Hi ^^l^^ ^AjJ^el 

7>^^£l7l *H o>3^ ^121 ^*fl a^ol In^ch 



^^r* ^7>a1?1^1 &.ooui Aj-Al Xl^. Wj-^ofl o^fl ^l^slfe ^J* ^-^A^ ^-Cl-. 
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-g- *g*$S\ all 12] ^aH7> £. 3 ^*1 £. 8b§ ^2sW ttTj^l ^3 tl^-t^H 

#*\$t TFT7> ±*}sL*\ A}-§-£lfe <i# M-El-iflnl 3Jo]t}. £ 3 £- ^ <*| nfls^ 

^ 71^-21 ^-2:1- HAlsHs- ^|5.iol i}. 

-S-el 71^°^, Tflols wflAl(202: 7fl<>m «fl<!d£- ^1^1 *M-(102)«M ^}<£ «fl^i(206: H-eflo] ufl 

^eti?J ^Kl06)°ll^ £.#€cl-)^- «fl*l€t}-. 3.elil, TFT(16):4 ^(17)-Pr o] 

# ^1^^121 Mx}^*\] cH^-SVo^ ^^-¥lc+. Tflole uti^(202)£- TFT(16)21 tIMH €^ ^Isli, ^^1 cfl-g-SRr 
TFT(16)tt Tfl^lS. yfl^}(202)* TflolS. ■g^fe ^K-tl^^l 2)*H 

E.e)l*l «U*i(206)£-TFT(16)2l =Blltl ^^^H, H.3]<>] HWeI <3 TFT(16)2l ii 

#^-(7)°)lfe, 9J-£ 2.<#2J £)*S ^(17) »1 Sj^sH ±+ BflA}.§. zl-^^ 0.5. TlM^ 

f-^1 61^^. -g-f- tiHAi(203: ^ £^£r ** ^>(103)^11^ £-&€cl-)^ **MaL. ^-7H-?1 ^DflAlEl ^ £ 



£ 421- £ 5«fl SAlSl^O), 7]}o] e ^^-(2)^ ^-Bl 7l#(l)<*)l ^^S)ZL, TiHE ^^#(4)^- ZL^J* 3)^71 flgfl ^ 
^^cf. H *W ^£.sfl <^^(5)ol TflolM (2)31-^^.31-5.^- ^^€^. =L*)SL ii ^^"(7) ^ = efl^l #^(6)-£- 
2]-4 -g- ^J=^ (51 A] £)*1 ^}-£.S)l ^^(5)31- ^J^t}-. ii ^^"(7)31- ^511 3^(6) A}°l2l .g. ^ 

= #-8- °)1*JS)J1, -§- ^eje^ (£ AlSlxl &°.),2- ii €^(7)3f tiJ-S^) ^(5). ^ = ^(6)4 *}SL2\] 

^(5) a>oH1a^>^a^^c1-. 



a?V, -§- -^S^l 0)1*^ sfl^^s- 5L«a- 3 fol, ^sl-(8)^ ="11-* s§ WtK9)£- 

t^^TFT-l- sWfe Ji^5l-(8)^H1 -R-7151-o.S. ol^o^ sg^3}-#(9)ol ^sl. »Jj^..nl^#sflol # 

a«h ^213) ^Hlfe #t?l- ^l*Vol TFT°)1 ^l^fe- ^ol *W2l-, MIM, cl-ol^^-^l « ^£ Slo.^, 2 

SV TF1-S>lfe. Tfl^lS cl «V£.^1 ^ ^ *>afl *1 =1 ^Tlflol oWeh^j-^oi ^tflTl^Pl ^ ^£ 

aft.-* q^l-allol ^<H1>H, ^-71 0121^. ^011 ^^fe, s-t*k^l«l-€- SiO-^.-^l* 

211^ 711^., <MBl-<a^H#, tfl^lf, cfl^7l^-g- ^ ^ ofle^^ OJj ^ cl^eflol ^-^Hl ^^.31 <L2. A>-g- 

fi- ^21 »1 121 -a^H12| 7112: H 0 V^^. £ 521 ^^-*>7] 21*1- ^2: ^£2J £ 6a vfl^l 8b«- ^ 

£ 6a H)*l 6dH cl^#eflol <^^o) w 0 Vig^. £Al*V^, £ 7a ^ 7b^r =L ^21 S.a1*Vc1-. 

£ 6a°IH SAlsV^-ol, ofl* #ol, Tflole ^^-(2)34 ^ ^^(3)0) 7l#(l) ^o)) ^A^^cf. ol <f Efl 7l 

Al. Mo. cl^-ol^l £.^ol I00~400hm ^-*l|3. i^El^otl 2l*fl -g-el 71^-aJ-o)] Sj^ElJl, cli-f-Eflol-g- 2] 

^11 aiaj 7l*<Hl 7flolE ^V(102)(S. 7a2}- 7b), TflolE wflAi( S Alslxl TflolH ^^-(2), ^ 

^^•(3)-8r iSel^riEflHl^ 2lsD ^^^Icl-. 
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*]|#(5). 5 u)^^ JL o}s*o]z\ -g- ^^^(tiVi^^o)) i^-ij^, n *}<3-g- *W «l= 40 

Onm, 300nm. 50nm2] ^^S. CVD°U S) Sfl ^#SM -n-3 7l^<Hl S]3j£]jl ( «}-£*i]#3r -g- ^H»ie^,g- ^ 



cl-S-oi], £. 6c°ll 2°}, Mo, Cr f-a) 7flol5. (4) 4 S>£«H ^ "3(5) 2} -g- s^e^ 3^3). 

5.^ lOOnm 200nm ^MlS. i^B^o)] 2] Sfl (5) ^- S]^-S>fe ?lH.e ^<g#(4)o]l Sl^SjJl, ^V 7 | -g-^ 

£- SSeli^eflnHl sqsfl c^-f eiH-g- 2] « ^ ^ej 7 i^oi 04^^ s^o} ^>(i06)(S. 8a 8b), *L^- 
(7) $ 3^(17). H.*H°] Mfl^(£Al£]^ ^-#), ^ = Bflol ^(6) AS. jl, n <3^iM, IKIS] ^3 



cl-g-^, £ 6dofl JEA]^ v}a\- ^-o], =5flO] l£*Kl06) (5. 8 ^-2:), j= Eflo) #^-(6), H-efl^l «ti*i (.E^sl *1 #0.) A. 
^ #^-(7), S TFT 2] sfl^ ^^-i- a)a.5>^ ^£#(4) ^e]^- #-8r -^l^iLS. 

2.3.^(8) ©1 f-aj-^n} CVDofl of 100 ^ 200nm ^ti}2\ ^2.3. ^^S]<H, TFl^ ^fl^Y, *1^(7), 

H.ell<?] »fl-Si(£^Sl^ &-§-). ^^"(6), ^>(106)(£ 8a ^ S 8b) # sq^-*>7fl 

0} 2.5.^(8)0} <3«HW 7fl?S)<H°> * «A7} Xl7l o}EL% <M?)l2| *r*l(9P> ^.Jl^(8)°ll a 

o>3* ^^1(9)7> fl-fl^ =e1l9j i^^(8)# chfrsq. ^©1 7)l^i}. 

o>a.^ ^*l7fl2l ^1(9)tt 1200rpm2l S)^#£5L JS.:£«K8) 3.^S\JL, ©1 Jfl (pre - bakin 

g) 3* 901C21 f£S 7>££i}. 4=^1 (9)^g-^. ^S-** *r**rfc fl+ 1.5J/erffil ^£0]} 

^t^1(9)tt 1002: 0.2%2l TMAH (Tri - Methly - Ammonium - Hydride) S\ gfl ^^cf 

^*1(9)^t ^>-8-*fe ^-t- 600mJ/crf2l i^^- 7j-£o)l o^s-fl 4: -impost- exposed) €^1". 

^^1(9)tt S^SHIH^ (post - baking) °-3,*\ 230"C2l 7>0|^cf(£ 7a2r £. 8a), 

Ji3:^(8)^ 250 sccm^l He-fr^^ 45sccm^ SF6 -Pr^=^- S^-Srfe ^ 7->^2l: ( .30Pa2l ^l^, 1200W21 RF ?i 
^.^Eflolso] S ^ o>afl«flAl 7l^-A>o]2) 7HE)(ols>gap0.5L ^^-)7> 1 50mm, ^ A] Q 280^ ^ Sti«H|A). S-^l 
2l*fl ^1(9)2^ 7fl ^ # ^ 7fl^^(£ 7b * £8b). 



°l*7fl (9)^ n. 7-m]S. TFT 2}- ?i^(i 6d)2l i^s.o)l 2lsfl A^A^^J ^^(8)2] *^Oj . 

?V ^^-S|-*>7l 21 st- 3§<g-3}-#(9) o. S A>^cf. o] nfl, £ 7b°l]^ SAl§>^-ol ( Tflols ^(102)21 ^%-^-7\ 

^.^#(4)31- a.Sie}-(8)o)l 9]€% ^rfls. s^^-S)^ nfl&^ll, ^^(9)^1 7fl^ ^, TflolM «^(4)£ 3E?V 
^ 7fl^^nf. o>^« ^121 ^^4r i^l^a SS.^x1^e 7 K o>£i!| ^2] A> 

■g-Sl^- Or=lS S?!^ iil flflol^ ol^o)l ^-^(post- exposure) oil ^ Sfl in^Jl, ZL 0> 

H« ^121 ^sl7> ^S^^cl-. 



H ^. -S-71 7l#€ 7l^ -f-^-21 IJJ-lgoll Hj-e} cH^=7l^-34 cfl^VslS.^. tifl^Sl J7, H ^ if- 71^ 

*H-H. TFT2f ^5flol ^^-21 HjSg^gcfl 21^. ^QJ^V ^o>S. ^I«fl o>7lHl^ ^^-Ol ^ ^Hl-OloiE^ol ^^^cj. 
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H?K ^^HIW, °\=L% *rX3l2l A}-§-«-o.iiL*| 2.3.°! ^SHg^l ^SRr ?H1 21«H, J§^r 

») 22] ^Al^ 7 > s. 9 £ i2b# 



Xl°l!= #^-(32), Tflom ^(232) « X.^-(33)°l -frel 7l #(31)>M 11a). XWH 

4 <LKEX1#°1 o]s.-i- iqa-Sl-SS. Tflole ^(32), Xl°li= «fl^(232). ** ^^-(33), 5 * 

* «fl^(233)* BWRr <5§«* ^1.2121 TflojE ^^-3J\ aV£.S)|^ol XM^ul. Til^SflAi ^^#34 ^£«fl^<>l ^cflS. 

tMJ€ f£ nflS(42)ol Tflole yfl*}(232), #^-(233). % = efl<2 Xl-il (236)2} ^e. XMe 

(32)2] ^X-. -g-S- ^^-(33)21 a-eofluV 3. 0 ]<q tiV^Xlf^ X1X*H ^SiH] «8«*(35):4 p])o) 

s ^(34)0) lib). 



tVS.*fl#(35)2l f^-^XW £-el€ ii #^-(37) X- =5fl<?] ^(36)-£- -g- ^.gfl ^0^(35)0)1 <£;g 

oil- dti ^^-(37)3f H.efl<?l 3^(36) A><>121 .g. ^gie^a. d\]^^o] t ii ^^-(37) 4 XI # (35). * H. 
5fl?I 3^(36)4 *KEX|#(35: £ 12a) aW<HM* •§- #^#(5^13*1 ^*)<>1 <8^«cf. 

S?>, -S- ^^H^ol ofl^j^ ^ sum-?-* iLJ:el-(38)ol <^1»# 3^SK£^- ^^U. ^^#(39) 

01 =l bI-^sKsl-s- fl^€t|-(j£ 12b). & -gAHHi^ a.j:n}.(38)3l- ^^#(39)^ xi 121 ^AHi<q- ^.ojfl. 

■fr ^HHM, *\1 3^(47)^ ^(33)<>1 Ufl*13:SL3.. 61* ^ A}°H XI21, 

J:#2j 0.3. oj.^ u.* H 3#=H, 0 -!3 ufl<i ^¥°1 ^ saci-. 

S?K -H- -S^HXlAi, -R-el 71^21 i&SLXl Tflole a|*i afl^. ^ xi«>le XI 711 #21 ^7> n 7V31 

7> ifl Hl^^-i" WtkJL XI 121 ^AHloflAi ^ ^ *§ ^ S>*| *1 € ^-e) 71^: 

21 ^-Eflo)l^^V, ^tgsl Sg^#ol Al-g-S)^, -H-el 7l#2l SL^.Sr ^$2) #7>&V^1 ^• 

-^71 7l#sl tflS., ^- iJ-^fil »m«li 71^ zi X|iE 4Hf ^171121 AV-g-ej-o.^ 

ejro.^Ai ^ mi, iris* =efl-y 3^-21 <m^-o.s. <a«u ^7isi& o>$ fe^g^o] ^xi€^. 

^21 ^# ^7>*>X iLJl^Xl ^ SiJl, 2}XlsRr 5jol 7>^*Vcl-. 

(57) ^i L 2l ^ 

1. 

71 **«| 313*1, tll-S-*^ <8^S). ^ Cl-^21 ^l*j 4,71-21-; 

^T-71 ^^1^1 i^2> ^SJS.^- -^-71 7l^S-«fl XI olS. 3^-31-; 

^1-71 ^fl ^j i7Hl ^^3^^-71 7lfl-*H cflOlEl ^^-X-; 
^•71 X^r^Hl ^fS)"l, ^"71 ^21^ 4171-21- Zj-Zt ^2l 
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37l ^€ 33*^1 ^Sfl <#7) ^ d^cfl *I3*H 3"7| 7l*3°fl 

37) Tflol e ^3}. ^71 Jfl^* 3X]a.SVS.s AJ7) + ± ^ # 7 ) ^ ^o)) qj^jg « 

<*7l iLJl# 3°fl 333^, #*3 ^*|S ol-f-o]*! 3*3-*-§- S3*Hr 3* 3-3-2-3. SHr nfles^ 7 1* 

»i i^i sa°w. 

3°H 3 3 3 fe- 3 * 33 sfe nfl e ^ 7|*. 
3^3-3. 
l3°)l sa<H^i, 

3-71 Tflol B ^^-4 AV 7 1 ^ ^o., 37] XM S ^^"3-21 3# 0 1 37l 3^ 3°H 33* ^.^JE* 

TflolE ^-a^a)- aj£Sllf o S °l-¥-<H* 3j^o_5. 33-3^1, 371 ^-S 3^£r 371 3f-°)13 3-71 71* 

3°fl 333fe 3* 33 ^-3- sfe ^ Dfls^^ 71*. 

3^3-4. 

*fl 13<H1 StiW*1, 

371 a.Jl#ol 371 Tflol e ^7^6)1^ Tfl^ 3^* ^«l*Rr 3* 33<LS ^¥ °flS^ 71*. 

3^3-5. 

*fl i3°ll Sl^i, 

371 #33 ^lfe *l-=i^ ^3°l 3-3^5- sfe nfls^i 71*. , ~, • • . , , , .. . 

3^3 6. 

*fl l« 5a<H<M. 

3-71 *§*S^4| 33€ ^2}°J^im Dl S<8-SRr 3^§- 33^ Sfe 3* nflH^ 71*. 

3^3-7. 

°J]3## aH«H 3°J5>£3 *fl 13^1 37l ^ °fls3^ 7l** tfl3=*fe tn* 7 i*o_s. o^o^ 3* 33 si- 
3^3-8. 

Tflol e ^^-o.s.3£ 7l^*fe Tflol b ufl/H^ ^jg. uflAi^. 7l* 3^11 33*Kr ^Tfli4: 
371 Tflol b nflAi^ av 7) «H3# ^3*1-^3 *fl 121 3.^.#* 33*Rr *^1<4; 
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#7l ?\) 1 *1<3# #41 ^n)%-Sr 

^•Sffe SLeflol «flAj^- ^-71 tK£Xl^ Aj-dl] %S$Z}±; #7fl; ^ 

#7] >Lk£Xl#. #7l dti Ufl# ^ #7l H. 5fl<?] ufl-a-i- Bj^-arl-ss. 2 *!<*!#-§- ^^Sl-Jl #7l 2 ^<3# #<Hl *fl 

#7l #^4- #7l #^41fe ^*lj* Zj-Zj- #7l 4| 2 2} *|<3#2l ## 

400nm2} #°IH ^<3-&€- ^ 4] 90% °l#Sl ^r*H 3*11 3 

* ^ SRr ofle^i 7l#2] 7fl2: if^. 

^*9. 

#7l XHi= tiflAl^ ^ Mfl^o] ^ ^ ! ^o^#4 ^- 7 | tiVEXl^-fr #7l XH H uflAl^ -tf 7 | ^ 

"H'SWHI Jl, Zl ^ #7l X| 121 ^^#31- ^71 tKEXl-f^S. tM}£ ^ X)€-§- ^^*>S^ 

*9J* afl^^-S afl^Sl-sl^ SRr ^ 41^^ 71*2} XI 2: *1j. ' 

Wtf 10. 

*7l XH^- laflAi^ Aj-71 ^ 21-21-21 S^. 012121 Jtfl^- ^ ^ °1 3 3 <3«*4H #7l 

1 *i<S4Ml 21*11 Hi ^-S]^ ^ Hr^SLSL t}^ 41l=^ 7)^2} X12 *»]. 

#7l zj-^hj ^]s. ^ ^ ^ *ii3.*l #71 a--*^ ^17.> -2-^- *te .J*** , 

>x 7l#2l 

^* 12. 

xi 8*4i sa<H*i, 

•#7l »| 2 ^<S4r^ #71 2>^ 0>Eflo)l ^J^ ^-^6.3. sfe 41S^>i 71*21 XI 2: 

13. 

XI 8*41 5a<H>H, 

^■7-V 7fl ^ #7l.Xl*lH UflAjo} ^2> A^ 7 | ^iflol #*MH ^ ^ 21 ^ 

7fl^SU. #71 2}#^ ^r^lel #71 ^-7-1- 7fl^ °§*1* -f-Sfl #7l ii»42l #7l ^ 7fl^ <^^^r 7fl^*O.S.**l #7l 

^1 2 ^^*o)l ^^Sl^ ^ f^lOS. ^ DflE^^ 71*21 ^12 

14. 
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*1 84M floH. 

^71 ^i7> o>3i ^itiis. ^^sife svfe °mn± 7i#<^ ana 

15. 

#7l *11 3 *J<S#^ <gafo]olE^o1 ,J|. O.S. Sfe 71^21 ^12 >tf-«a. 

SL<& 1 



161 174 




74 
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6b 



5 




2 4 3 1 
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£■3 8a 



9 
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10a 
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B 



B* 




31 47 
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10b 
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